Administraticen, boards of, fire alarm systems,
123; police patrol systems, 139.

Ainsworth committee, message rate plan com- :

mended by, 53.

Alkron, Ohio, underground construction of elec- |

tric fire alarm system, 127; of electric police
patrol system, 142, ‘

Alabama. See States and territories.

Alaska, report of telegraphy in, 5,6, 107; cable
gystein, 108.

Albany, N. Y., underground construction of

electric fire alarm system, 127; of electric |

olice patrol system, 142.

Allegheny, Pa., underground construction of
electric fire alarm system, 127; of electric
polico patrol system, 142.

Ambulance alarm cireuits, 148,

American Bell Telephone Company, number
of telephones in operation in 1880, 5; organi-
zation, 66; improvements made by, 67,

American District Telegraph Company, district
messenger companies controll%d by, 103;
capitalization, 104.

American Institute of Electrical Engineers, 67.

American Speaking Telephone Company, 66.

American Talephone and Telegraph Company,
capitalization, 13; liconsee companies of, 13;
revenue and expenses of licensee companies,
18; traffic of, compared with independent
companies, 28; American Bell Telephone
Company absorbed by, 66, See also Bell
system.

Ampere, discoveries in telegraphy, 112.

Amsterdam, telephone development in, 68.

Annunciating boxes, of fire alarm systems, 124,
126, 130.

Arizona. See States and territories.

Arkansas. See States and territories.

Assets and liabilities, of telephone companies
in given censuses, 5; balance sheets for all
systems showing, 14; of commercial tele-
graph systems, 101, ]

Austria, telephone rates in, 76; long distance
rates, 77; number of telephonic telegrams,

8

Austi-ia—Hungnry, telephone development in,
S

Automatic pay stations, number of, for all tele-

phone stations, 35, 86; how operated, 39; for
commercial telephone systems, 90; for mu-
tual systems, 94.

Automatic repeater (five alarm), invention, 137.

Automatic signal box (fire alarm), invention,
and improvements on, 136, )

Automatic switchboards, of all telephone sys-
tems, 7, 88; definition, 44. .

Automatic transmitters, of five alarm systems,
124, 196, 131.

Auxiliary boxes, of fire alarm systems, 138,

Auxiliary cross-connection boards, of all tele-
phone systerns, 89.

Balance sheet, of all telephone systems, 14; of
commercial systems, 15; of mutual systems,
15; of telegraph systems, 99, 101.

Baltimore, Md., number of stations and aver-
age population per. telephone, 27; under-
ground construction of electric fire alarm

_system, 127; of electric police patzol system,

142,
Barrett, J. P., fire alarm signal box improve-
" ments made by, 137, 146.

INDEX.

| Battery cells, nmnber and kind, by states and

| territories, 89; in central stations of fire

alarm systems, 131, 137.

" Bavaria, telephone rates in, 76; long distanee

| rates, 77. )

| Bay City, Mich., underground construction of
electric fire alarm system, 127.
Belgium, telephone development in, 68, 70;

i telephone rates, 76; long distance rates, 77;

number of telephonic telegrams, 78.

\ Bell, Alexander Graham, speech first trans-

| mitted over wire by, 5; invention of tele-
phone, 52; specifications of patent, 64; first

i practical operation, G5.

i Bell system, general statisties for, compared

| with independent systems, 7; revenue and
expenses of licensee companies, 18; traffic
handled by, compared with independent sys-
tems, 29; ndmber of public exchanges, 45.
See also American Telephone and Telegraph
Company.

Bell Telephone Association, 65.

Bell Telephone Company, organization, 66,

Bell Telephone Company of Buffalo (licensee
company of American Telephone and Tele-

raph Company), capitalization, 13.

Bell Telephone Company of Canada, 75.

Bell Telephone Company of Missouri (licensee
company of American Telephone and Tele-
graph Company), capitalization, 13.

Bell Telephone Company of Philadelphin (li-
censee company of American Telephone
and Telegraph Company), capitalization, 13.

Berlin, telephone development in, 68.

Berliner, Emil, carbon’ transmitter developed
by, 66.

Bethell, U. N., vice president and general
manager of New York Telephone Company
(note), 52.

Blake, Francis, carbon transmitter developed
by, 66. -

Bloomington, Iil, underground construction
of electric fire alarm system, 127,

Boards of administration, fire alarm systems
grouped according to, 123; police patrol
systems, 139.

Boston, Mass., number of stations and aves-
age population per telephone, 27; under-
ground construction of electric fire alarm

tem, 142.

Bourseul, Joseph, telephonic principle dem-
onstrated by, 63.

Boxes, signal, of fire alarm systems, 130.

Bridging circuits, of magneto substations, 37.

British India, telephone development in, 73,

Bronx borough, N. Y., telephone rates in,
54, 57.

Brookline, Mass., underground construction
of electric fire alarm system, 127; of elec-
{ric police patrol system, 142. ‘

Brooklyn borough, N, Y., telephone rates in,
56, 58.

Brussels, telephone development in, 68,

Budapest, telephone development in, 08.

Bufialo, number of stations and average pop-
ulation per telephone, 27; underground con-
struction of electric fire alarm system, 127;
of electric police patrol system, 142.

Bulgaria, telephone rates in, 76.

system, 127; of electric police patrol sys--

i

Burlington, Vt., underground construction of
electric fire alarm system, 127. ‘

Burnside, United States Signal Corps cable
ship, 108.

Cable ships, of Signal Corps, 108.

Cables, submarine, Alaskan and Philippine

systems, 108; manufacture and laying of,
116; fllustrations of, 117,

Cables, telephone, paper cable described, 42.

California. ~ See States and territories.

Cambridge, Mass,, underground construction -
of electric fire alarm system, 127; of electric
police patrol system, 142. .

Canada, telephone development in, 75; long
distance rates, 77,

Canton, Ohio, underground construction of
electrie fire alarm system, 127; of electric
police patrol system, 142.

Capitalization, of incorporated telephone com-
panies—all systems, 12; commerein] sys-
tems, 12; mutual systems, 13; Bell and
independent systems, 13; the American
Telephone and Telegraph Company and its
Yicensee companies, 13; incorporated tele-
graph companies, 101

Centennial Exhibition, Bell's invention, the
speaking telephone, first introduced, 52.

Central District and Printing Telegraph Com-

any (licensee of American Telegraph and

ele{)honc Company), capitalization, 13.

Central New York Telephone and Telegraph
Company (licensee of American Telephone

and Telegraph Company), capitalization,

13.

Central office (telephone), definition, 44; equip-
ment, 45; method of connection, 46; num-
ber in Greater New York, 60; establishment
of first telephone exchange, 66.

Central officé equipment, of fire alarm sys-
tems, 131.

Central station power equipment, of fire
alarm systems, 131.

Central Union Telephone Company (licensee
of American Telephone and Telegraph Com-
pany), cz}g)itulizution, 13.

Channing, Dr. W. F., use of telephone for fire
alarm purposes suggested by, 134.

Chesapeake and Potomac Telephone Company
(licensee of American Telephone and Tele-
graph Company), capitalization, 13, '

Chester, Charles T., automatic fire ajarm sig-
nal box invented by, 136; dial telegraph
for police department, made by, 146.

Chicago, 111, mumber of stations and average
population per telephone, 27; underground
construction of electric fire alann system,
127 of electric police patvol system, 142;
police telephone gooths described, 146.

Chicago Te}e hone Company (licensee of
American Telephone and Telegraph Com-
pany), capitalization, 13,

Christiania, telephone development in, 68.

Cincinnati, Ohio, number of stations and aver-
age population per telephone, 27; under-
ground construction of clectrie fire alarm
system, 127; of electric police patrol sys-
tem, 142.

Circuits, series and bridging,
substations, 36.

Cities (foreign), telephone development in
given, 68, ‘

of magneto
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Cities (of specified sizes), construetion and
equipment of electric fire alarm systems in,
126; of systems used interchangeably for
fire alarm and police patrol, 133; employ-
ees and wages of fire alarm and police pa-
trol systems in, 128; fire alarm systems
having right of way on poles or in conduits
without cost to eity, 133.

Cities (specified), number of telephones and
average population per telephone in, 27;
underground construction of fire alarm sys-
tems in, 127; of police {mtml systemns, 142;
speeinl features of police patrol systems
in, 148,

City and Suburban Telegraph Association (li-
eensee of American Telephone and Tele-
graph Company), capitalization, 13,

Cleveland, Ohio, number of stations and
average population per telephone, 27; un-
derground construction of electric fire
alarm system, 127; of electric police patrol
system, 142,

Cleveland Telephone Company (licensee of
American Telephone and Telegraph Com-
pany), capitalization, 13,

Clinton, Mass., underground construction of
electric {ire alarm system, 127; of electric
police patrol system, 142.

Coil, induction, function of, 38.

Colorado, See States and territories.

Colorado Telephone and Telegraph Company
(licensee of American Telephone and g‘ele—

raph Company), capitalization, 13.

Colorado Telephone Company (licensee of
American Telephone and 'I}(r}]egmph Com-
pany), capitalization, 13,

Columbus, Ohio, underground construction of
electric fire alarm system, 127,

Commercial telegraph systems, general statis-
ties for, 99; earnings and expenses, 100;
comparison with the telephone, 100; chief
features of data for, 100; capitalization,
101; salaries and wages, 102; power plants,
102; wire mileage, 102; on steam raif:’roads,
104; lines owned by railway companies, 104,

Coramercial telephone systems, systems classed

- mg, 6; genernl statistics for, 7, 90; average
number of telephones per system, 7; statis-
tics by geographic divisions, 8; by states
and terrtories, 9; capitalization, 12; assets
and liabilities, 14; revenue and expenses, 19,
92; traffic, 23; physical equipment and
messages, 24; wire mileage per system and
per station, 41; employees and wages, 50;
ownings of railway companies, 104.

Common battery, deseription of apparatus, 37;
equipment, 47.

Common battery substation, when used, 36;
source of electrical energy for, 36.

Common battery switchboards, defined, 44;
cirenits employed in, 48.

Conduits, telephone, method of building, 43.

Congress, United States, appropriation gor first
telegraph line by, 113.

Connecticut. See States and territories.

Construction and equipment (of fire alarm sys-
tems), varieties of, grouped according to
population of cities, 1206; underground con-
struction, by states and cities, 127; charac-
ter of construction, central office equipment
and central station power equipment, 130;
of systems used interchangeably for fire
alarm and police patrol, 133.

Cooper, Peter, associated with Field in Jaying
submarine cables, 116,

Copenhagen, telephone development in, 8.

Coxe, Doctor, electro-chemieal telegraph of,
111

Crane and Rogers, fire alarm signal box im-
provements patented by, 136.

Cross arms (telephone), 41.

Cumberland Telephone and Telegraph Com-
%&ny (licensee of American Telephone and

elegraph Company), capitalization, 13.

Electric fire alarm systems.

INDEX.

Cuttriss, , inventions of, employed in sub-
marine signaling, 118, )

Cyrus W. Field, United States Signal Corps
cable ship, 108,

Davenport, Iows, underground construetion of
electric police patrol system, 142.

De Forest, Dr, Lee, system of wireless teleg-
raphy established by, 120. .

Delany, ——, synclironous system of multi-
plex telegrapby by, 115.

Delaware.  See States and territories.

Delaware and Atlantic Telephone and Tele-
graph Company (licensee of American Tele-
phone and Telegraph Company), capitaliza-
tion, 13. '

Denmark, telephone development in, 68, 70;
telephone rates, 76; long distance rates, 77;
number of telephonie telegrams, 78.

Detroit, Mich., number of telephone stations
in, and average population per telephone, 27;
underground  construction of electric fire
alarm system, 127; of electric police patrol
system, 142.

Distributing board (telephone), 47.

District messenger system, 103.

Dividends, paid by telephone systems, 5, 12,
14; by telegraph and cable systems, 99, 101

Downing, Hugh, experimental work of, in
telegraphy, 135.

Duluth 'Ilc’xlephone Company (licensee of Amer-
ican Telephone and Telegraph Company),
capitalization, 13.

Duplex telegraphy, 115. .

Dynamos, in power plants of telephone sys-
tems, 89; in central stations of fire alarm
systems, 131.

Earnings and expenses, of telephone systems,
16, 29; of telegraph systems, 100. .
East Orange, N. J., underground construction

of electric fire alarm system, 127.

East Tennessee Telephone Company (licenses
of American TelepEone. and Telegraph Com-

pu,n{r , capitalization, 13.

Eau Claire, Wis., underground construction of
electric fire alarm system, 127,

Edison, T. A., work of, in carly competition
between telephone and telegraph, 66; wire-
less telegraphy of, 119,

See Fire alarm
systems.

Electric police patrol systems. See Police pa-
trol systems,

Elgin, Ill., underground construction of elee-
tric fire alarm system, 127; of electric police

atrol system, 142.

Ellsworthi, Miss, message sent over first tele-
graph line by, 113.

Elmire, N. Y., underground construction of
clectric police patrol system, 142.

Empire State Te e]()hone and Telegraph Com-
%any (licensee of American Telephone and

elegraph Company), capitalization, 13.

Employees, of telephone systems, for given
censuses, &; general statistics, 49; pre-
dominance of women, 50; impossibility of
classifying, 50; statistics for states and ter-
ritories, 50, 84: of commercial systems, 50;
of mutual systems, 50; of commercial tele-
graph systems, 102; of electric fire alarm
and police patrol systems, 128.

Engines, in power plants of telephone systems,
?g i in central stations of fire alarm systems,

England, municipal ownership of telephone
systems in, 74.

Equipment, {)hysical, of all telephone systems,
33; central office, 45.

Equipment of fire alarm systems. See Con-
struction and equipment,

Erie, Pa., underground construction of electric
fire alarm system, 127; of electric police
patrol system, 142, )

Turope, telephone development in, 68; synop-
sis of telephone rates in, 76.

Evanston, Ill., underground construction of
clectric fire alarm system, 127; of electric
police patrol system, 142.

Exchanges, public telephone, number of, in
given censuses, 5; distribution by geo-
graphic divisions, 45; by states and terri-
tories, 45, 86; capacity of, 45; [rst estab-
‘lishment of, 52; private branch, 55.

Expenses. See Revenue and expenses.

Fall River, Mass., underground construction of
clectric fire alarm system, 127; of clectric
police patrol system, 142.

TFarmer, Moses G., electric fire alarm appara-
tus invented by, 134; “village system”
patent. of, 137.

Tessenden, Prof. R. A., system of wircless
telegraphy established by, 120.

Tield, Cyrus W., laying ol submarine cables
by, 116.

Finland, telephone rates in, 76; long distance
rates, 77,

Fire alarm systems, municipal electric, boards
of administration in charge of; 123; number
installed each year, 124; grouped according
to population of cities, 124; use of telephone
for sending in alarms, 126; construction and
cquipment, 126; employees and wages in
cities of 100,000 and over, 128; general sta-
tistics for, by states and territories, 130;
number having right of way on poles or in
conduits without cost to city, 133; data
for those used interchangeably with police
patrol systems, 133; introduction of electric

* telegraph into service of, 134; history and
development of, 134; schemes for use of
wireless telegraphy, 139.

Flat rate system of charging, 52, 54.

Florida. See States and territories.

Fort Myer, Va., school of instruction for Sig-
nal Corps at, 106.

Fort Wayne, Ind., underground construction
of electric fire alarm system, 127; of electric
police patrol system, 142.

France, telephone development in, 68, 71; tel-
ephone rates, 76; long distance rates, 77;
number of telephonic telegrams, 78.

Franklin, Benjamin, crude telegraphy of, 111;
early experiments in wireless telegraphy
by, 118.

Freepart Telephone Exchange Company (li-
censee of American Telephone and Tele-
graph Company), capitalization, 13.

Galileo, reference of, to electricity, 111.
Galveston, Tex., underground construction of
clectric fire alarm system, 127.

- Gamewell, John N., fire alarm telegraph sys-

tem extended by, 135; noninterfering signal
box invented by, 136

Gardner, J. M., improvements on fire alarm
signal boxes made by, 136.

Generating plants, of commercial telegraph
systems, 102 . :

Geneva, N. Y., underground construction of
clectric fire alarm system, 127.

Georgia. See States and territories.

Geographic divisions, general statistics of tele-
phones by, &; mutual telephone systems by,
10; distribution of telephone stations by, 22;
traffic by, 22; wire mileage by, 40.

(Germany, telephone development in, 68, 69;
telephone rates, 76; long distance rates, 77;
number of telephonic telegrams, 78.

Glasgow, inadequacy of telephone system
in, 75. -

Governmental telegraph and telephone service,

106.

Grand Rapids, Mich., underground construe-
tion of electric police patrol system, 142.
Gray, Elisha, apparatus for transmitting

sound invented by, 66.




Gray, Stephen, electrical discoveries.of, 111.

Great Britain, long distance telephone rates in,
77; number of telephonic telegrams, 78.

Great Britain and Ireland, telephone develop-
ment in, 73; Government purchase of tele-
phone pending in, 74.

Greely, Gen. A, W., Chief Signal Officer,
United States Signal Corps, 106.

Grove and Daniels battery, 137.

Guarini, Emile, scheme for use of wireless
telegraphy for fire alarm service, 139,

Hartford, Conn., underground construction of
electric fire alarm system, 127; of electric
police patrol system, 142,

Haverhill, Mass., underground construction of
electric fire alarm system, 127,

Hawaii, report of telephony in, 5, 6; fire
alarm and police patrol system of Hono-
lulu, 132.°

Heat coil, as a substation protector, 39.

Helrilg, Prof. Joseph, electrical discoveries of,

Hertz, Heinrich, discoveries of, in ling of wire-
less telegraphy, 119.

Hesketh, John, telephone engineer for Aus-
tralian Government, quoted, 69.

Holland, telephone development in, 68, 70;
telephone rates, 76; long distance rates, 77;
number of telephonic telegrams, 78.

Holmes Burglar Alarm Company, G5.

Holyoke, Mass., underground construetion of
electric police patrol system, 142,

Honolulu, fire alarm and police patrol system,

2.

House, Royal E., experimental work of, in
telegraphy, 135. |

House printing telegraph apparatus, 114.

Hubbard, Gardner G., trustes of Bell pat-
ents, 65,

Hudson River Telephone Company (licensee
of American Telephone and Telegraph
Company), capitalization, 13.

Hughes and Phelps printing telegraph appa~
ratus, 114.

Hungary, telephone rates in, 76; number of
telephonic telegrams, 78.

Idaho. See States and territories.

Illinois, tural lines in, with wire mileage and
number of telephones, 35. See also States
and territories.

Income account, of all telephone systems, 16;
of commercial systems, 19; of mutual sys-
tems, 19; of commercial telegraph systems,
101.

Independent commercial telephone systems,
summary and comparison with Bell sys-
tem, 7; distribution according to year of
establishment, by states and territories, 9;
capitalization, 13; traffic, 29; number of
public exchanges, 45; history and develop-
ment of independent movement, 67.

Independent rural telephone lines, lines classed
as, 6; number of, wire mileage, and num-
ber of telephones, 7, 11, 34.

Indian Territory. See States and territories,

Indiana, rural lines in, with wire mileage and
number of telephones, 35. See also States
and territories.

Indianapolis, Ind., underground construction
of electric fire alarm system, 127; of electric
police patrol system, 142,

Induction coil, function of, 38.

Insulation of circuits (telegraph), experiments
in, 115.

Insulators (telephone), kinds used, 41.

Investment, total, of telephone companies for
given censuses, 5.

Towa, rural lines in, with wire mileage, and
number of telephones, 35. See¢ also States
and territories.

Jowa Telephone Compm’iy (licensee of Ameri-
can Telephone and Telegraph Company),
capitalization, 13.

INDEX.

Italy, telephone development in, 68, 71; tele- |
phone rates, 76. |

Jackson, Mich., underground construction of
clectric fire alarm system, 127,

Ja.{)zm, telephone development in, 75; num-
her of telephonic telegrams, 78.

Journal Telegraphique, European statisties
published in, 69.

Kalamazoo, Mich., underground construction
of electric fire alarm system, 127,

Kansas, See States and territories.

Keene, N. H., underground construction of
electric fire alarm system, 127.

Kelvin, Lord, inventions of, employed in sub-
marine signaling, 118,

Kentucky. See States and tervitories.

Kimball, S, I., General Superintendent of
Life-Saving Service, 110.

Knox Telephone and Telegraph Company
(licensee of American Telephone and Tele-
graph Company), capitalization, 13.

Korea, Japanese telephone system in, 75.

La Crosse, Wis., underground construction of
electric fire alarm system, 127,

Lamp signal switchboards, 47.

Lansing, Mich., underground construction of
electrie fire alarm system, 127.

Leb Sage, , telegraphic line established

y, 111,

Lexington, Mass,, underground construction -
of electric fire alarm system, 127.

Liabilities. See Assets and liabilities.

Life-Saving Service, general statistics and
work of, 110; use of telephone in, 110.

Line construction, of telephone systems, 87;
of telegraph systems, 102. *

Lishon, telephone development in, 68.

Local messages, definition of, 21; average
nurnber per telephone, 23.

London, telephone development in, 68; Goy-
ernment purchase of telephone, pending in,
74; telepEone tariff rates, 77.

Long Branch, N. J., underground construc-
tion of electrie fire alarm system, 127,

Long distance telephone messages, definition,
21; average number per telephone, by geo-
graphic divisions, 23 ; rates in United States,
Canade, and European countries, 77; in-
fluence upon telegraph business, 100,

Los Angeles, Cal., underground construction
of electric fire alarm system, 127; of police
patrol system, 142,

Louisiana, See States and territories.

Lowell, Mass., underground construction of
electric fire alarm system, 127; of electric
police patrol system, 142,

Luxemburg, telephone rates in, 76; long dis-
tance rates, 77,

MacArthur, Gen. Arthur, quoted in reference
to the Signal Corps in the Philippines, 107.

Madrid, telephone development in, 68.

Magneto substations, 36.

Magneto switchboards, 44.

Maine. See States and territories.

Manhattan borough, N. Y., schedule of tele-
phone rates for, 57,

Manhattan Island, pay stations on, 56.

Manila, Signal Corps messages received in, 106.

Manual switchboards, definition, 44; number
in all telephone systems, 88.

Manual transmitters, of fire alarm systems, 131,

Marconi system of wireless telegraphy, 119.

Maryland. See States and territories.

Massachusetts. See States and territories.

Maver, William, jr., 139,

Memphis, Tenn., underground construction of
electric fire alarm system, 127,

Merchants’ Association, quoted in reference to
cost of improvements and net earnings, 17;
in reference to telephone service and rates,

59,
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Messages (telephone), number of, in given cen~
suses, 5; relation to population, 8,26; kinds
of, defined, 21; local, long distance, and
toll, number reported by all systems, 23,
80; by eommercial telephone systems, 91;
by mutusl systems, 94; average number per
telephone, 23, 28; per subscriber, 28; rate
plan in New York city, development of,
32; advantages of, 53; special features of,
54; growth since adoption, 57.

Messages (telegraphic), press dispatches, 103;
district messenger service, 103.

Metallic circuit, telephone improvements due
to introduction of, 53.

Metropolitan Telephone and Telegraph Com-
pany, introduction of metallic cireut by, 53.

Michigan. See States and territories.

Michigan Telephone Company (licensee of
American Telephone and Telegraph Com-
pany), capitalization, 13,

Microphone transmitter, introduetion of, 5.

Military telegraph systems, in Philippine
Islands, 106; operation by Signal Corps in
United States, 106; British South African
system compared with United States, 106;
establishment of, in Alaska, 107.

Milton, Mass.,, underground construction of
electric fire alarm system, 127.

Milwaukee, Wis., number of stations and aver-
age populstion per telephone, 27; under-
ground construction of electric™fire alarm
iy%tem, 127; of electrie police patrol system,

42, :

Minneapolis, Minn,, underground construction
of eleetric fire alarm system, 127; of elec-
tric police patrol system, 142.

Minnesota. See States and territories.

Mississippi. See States and territories.

Migsouri, rural lines in, with wire mileage and
and number of telephones, 35. See also
States and territories. *

Missouri and Kansas - Telephone Company
(licensee of American Telephone and Tele-
graph Company), capitalization, 13.

Mollo, Signor, scheme for use of wireless teleg-
raphy in fire alarm service, devised by, 139.

Monaco, telephone rates in, 76.

Montana. See States and territories,

Montelair, N. J., underground construction of
electric fire alarm system, 127.

Moore, Dr. Willis L., Chief of Weather Bureau,
uoted in reference to use of telephone by
urean, 109,

Morristown, N. dJ., underground construction

of electric fire alarm system, 127,

Morse, Prof. S. F. B., inventions and discov-
eries in telegraphy, 112; discovery with the
relay, 113; experiments in wireless teleg-
raphy by, 119,

Motors, elecirie, in power plants of telephone
systems, 89; 1n central stations of fire alarm
gystems, 131,

Multiplex telegraphy, 115.

Mutual telephone systems, systems classed as,
6; general statistics for, 7, 94; distribution
according to year of establishment, by states
and territories, 10; statisties for, by geo-
graphic divisions, 10; capitalization, 12;
revenue and expenses, 19, 95; traffic, 23;
physical equipment and messages, 25; wire
mﬂeage per system and per station, 24,
25, 41; employees and wages, 49,

Nahant, Mass., underground construction of
electric fire alarm system, 127.

Nashua, N, II., underground construction of
clectric fire alarm system, 127,

National Bell Telephone Company, organiza-
tion, 66.

National Guard, Signal Corps of, 109.”

Nebraska. See States and territories.

Nebraska Telephone Company (licensee of
American Te}lephone ang Telegraph Com-
pany), capitalization, 13.

Nevada. See States and territories.
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Newark, N. J., underground construction of
cloctric fire slarm system, 127; of electric
police patrol system, 142,

New Bedford, Mass., underground construction

of electric fire alarm system, 127; of electric |

police patrol system, 142,
New Britain, Conn., underground eonstruetion
of electric fire alarm systew, 127; of elec-

iric police (Fatrol system, 142, v
New England Telephone and Telegraph Com-

g‘any (licensee of American Telephone and

elegraph Company), capitalization, 13.

New England Telephone Company, organi-
zation, 66. '

New Hampshire. See States and territories.

New Haven, Conn., first commercinl exchange
opened in, 5; underground construction of
clectric fire alarm system, 127; of electric
police patrol system, 142,

New Jerséy. See States and territories.

New Mexico. See States and territories.

New Orleans, La,, number of stations and
avernge I{mpulation per telephone, 27,

Newport, . I., underground construction of
clectric fire alarm system, 127; of clectric
police patrol system, 142.

Newton, Mass., underground construction of
clectric fire alarm system, 127; of electric
police patrol system, 142.

New York. See States and territories.

New York city, number of stations and aver-
age population per telephone, 27; message
rate plan, 52; number of telephones in
service for given years, 60; central offices
and number of telephones, by districts, 60;
telephone development, compared with far-
cign cities, 68; underground construction
of electrie fire alarm system, 127; of eleetric
police patrol system, 142; equipment of
electrie police patrol system, 148.

New York and New Jersey Telephone Com-
R‘any (licenses of American Telephone and

elegraph  Company), capitalization, 13;
telephone systems of Brooklyn, Queens, and
Ricﬁmond horoughs operated by, 56.

New York and Pennsylvania Telephone and
Telegraph Company (licensee of American
Telephone and Telegraph Company), capi-
talization, 13.

New York Telephone Company (licensee of
American 'I‘e}]ephone and Telegraph Com-

any), capitalization, 13.

Nc?ﬂoﬁc, VI;.,
electric fire alarm system, 127; of electric
poliee patrol system, 142,

North Carolina. ~ S'ee States and territorics,

North Dakota. Sée States and territories.

Northern Telephone and Telegraph Company
(licenseo of American Telephone and Tele-
graph Company), capitalization, 13,

Northwestern Telephone Exchange Company
(licensee of American Telephone and Tele-
graph Company), capitalization, 13.

Norton sound wireless telegraph, 108.

Nerway, telephone development in, 08, 72;
telephone rates, 76; long distance rates, 77;
number of telephonic telegrams, 78.

Oersted, ——, discoveries  in telegraphy by,
112,

Ohio, rural lines with wire mileage and number
See also States and

of telephones, 35.
territories,

Oklahoma, See States and territories.

Omishs, Nebr., school of instruetion for Signal
Corps at, 106; underground eonstruction of
electric fire alarm system, 127; of electric
police patrol system, 142.

Operating expenses, of all telephone systems,

16, 83; of commercial systems, 19, 93; of

mutual systermns, 20, 95; of commuercial
telograph systems, 101, +

Operators, telephone, welfare work among, 50;
class of women engaged as, 50.

Qregon. See States and territories.

underground construction of

INDEX.

" 87 of fire alarm systems, 126, 130.
Outlying districts, reports of felephony in, 5, 0.

Pacific States Telephone and Telegraph Com-
any (licensee of American Telephone and
II)‘o](-.gmph Company), capitalization, 13.

Paris, telephone development in, 68.

Party line stations, of all telephone systems,
36, 87;.0of commercial systems, 36, 91; of
mutusal systems, 36, 94.

Pasadena, Cal., underground construction of
clectric fire alarm system, 127.

Paterson, N. J., underground construction of
dlectric fire alarm system, 127; of electric
police patrol system, 142. .

Pay stations, classification of, 35; installed in
I%,I ew York city, 56; number for ull telephone
systems, 86; for commercial systems, 90;
for mutual systems, 94.

Pennsylvania, See States and tervitories.

Pennsylvania Telephone Company (licenses of
American Telephone and Telegraph Com-
pany), capitalization, 13.

Philadelphia, number of stations and average
population per telephone, 27; underground
construction of electric fire alarm system,
1275 of electrie police patrol system, 142.

Philippine Islands, report of telephony in, 5, 6;
worls of Signal Corps, 106. :

Pittshurg, Pa., underground construction of
clectric fire alarm system, 127; of electric
police patrol system, 142.

Plymouth and Campton Telephone Exchange
Company (licensee of American Telephone
and Telegraph Company), capitelization, 13.

Poles, telephone, 41.

Police patrol systems (municipal electric), em-
ployees and wages in cities of 100,000 and
over, 128; data for those used interchange-
ably with fire alarm- systems, 133; number
having right of way on poles or in conduits,
without cost to city, 133; introduction, 139;
grouped according to boards of administra-
tion, 139; number installed, by years, 139;
grouped according to population of cities,
140; construction and equipment, 140~146;
statistics of, by states,” 144; history and
development of, 146; special features in
specified cities, 148.

Port Huron, Mich., underground construction
of electric fire alarm system, 127.

Portland, Me., underground construction of
electric fire alarm system, 127; of electric
police patrol system, 142,

i Porto Rico, no data for telephone lines in, 6,

Portugal, telephone rates in, 76.

Postal Telegraph Cable Company, relation to
distriet messanger service, 103.

Power plants, of telephone systems, 88; of
commercial telegraph companies, 102.

Press messages, 103.

Private branch exchanges, classification of, 35;
gorvice and rates, 55; number, in all tele-
phone systems, 86; in commercial telephone
systems, 90,

Protectors, necessity of, in substation equip-
ment, 39,

Providence, R. L., underground construetion of
electric fire alarm system, 127; of electric
police patrol system, 142.

Providence Telephone Compan

‘ Overhead construction of telephone lines, 40,
i

I

|

]

|

| I (licensee of
{ American Telephone and Telegraph Com-~
pany), capitalization, 13.

Public exchanges, number, in given censuses, 5;
distribution, by geographic divisions, 45; by
states and territories, 45; first establishment
of, 52; number, in all telephone systems,
86; in commercial systems, 90; in mutual
systems, 94.

) Quadruplex telegraphy, 115,
! Quincy, Mass,, undergronnd constraction of
electric police patrol system, 142,

Railway telegraphs and telephones, 104.

Rates (teleplione), business and residence, 27;
mensured rate system, 28; time basis for fix-
ing, 28; development of plan in New York
city, 52; schedule of rates for boroughs, 57;
report of Merchants’ Association of N. Y.,
59: synopsis of rates in continental Europe,
76; long distance rates in United States,
Canada, and Europe, 77.

Receivers (tolephone), mechanism explained,
37.

Receiving circuits, in central offices of fire
alarm systems, 131.

Receiving registers, in central offices of fire
alarm systems, 131,

Reid, James D., quoted in reference to the
status of Morse, 112.

Reis, Professor, apparatus for transmitting

. sound invented by, G3.

Relay of eurrent, discovery of, by Morse, 113,

Residence rates, 27; in New York city, 55

Revenue and expenses (telegraph systems),
101.

Revenue and expenses (telephone systems),
total for given censuses, 5; income account
and operating expenses for all systems, 16;
outlay for new construction, 16; cost of addi-
tional construction, 17; division of net earn-
ings, 17; returns for licensce companies of
Bell system, 18; statistics of large systems,
18; ,otp all systems, by states and territories,
18, 82; ol commercial systems, 19, 92; of
mutual gystems, 19, 95.

Rhode Island. See States and territories.

Richmeond, Va., underground construction of
clectric fire alarm system, 127; of police pa-
trol system, 142. :

Roberts, Marshall O., associated with Field in
laying submarine cables, 116.

Robertson, Charles, Morse telegraph system in-
troduced into Germany by, 135.

Rochester, N, Y., underground construction of
electric fire alarm system, 127; of electrio
palice patrol system, 142,

Rock Island Arsenal, fire alarm system of, 123,

Rockford, Tll., underground construction of
electric fire alarm system, 127; of police pa-
trol system, 142,

Rocky Mountain Bell Telephone Company
(licensee of American Telephone and Tele-
graph Company), capitalization, 13.

Rogers, Edwin, automatic repeater (fire alarm)
invented by, 137. .

Rogers and Crane, improvements on five alarm
signal boxes patented by, 136.

Romagnesi, , electrical discoveries by, 112,

Rome, telephone development in, 68.

Rolnlnalds, , discoveries in telegraphy by,

Roumania, telephone rates in, 76; long dis-
tance rates, 717).

Rui%%ick, J. J., firea alarm signal box patent,

Rural telephone lines, systems classed as, 03
statistics of, by geographic divisions, 11; b )
states and territories, 34; compared wit
urban systems, 27; wire mileage of, 40,

Rural substations, 33.

Russia, telephone development in, 68, 71;
number of telephonie telegrams, 78.

Sadler, L. L., 134.

St. Joseph, Mo., underground construction of
electric police patrol system, 142.

St, Liouis, Mo., number of stations and average
population per telephone, 27; underground
construction of electric fire alarm system,
127; of electric police patrol system, 142,

St. Paul, Minn,, underground construction of
electric fire alarm system, 127; of electric
police patrol system, 142,

8t. Potersburg, felephone development in, 68.

Salaries, of telephone officials and clerks, 50, 84;
telegraph, 102. .
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San Antonio, Tex., underground construction
of eleetric fire alarm system, 127,

San Francisco, Cal., number of stations and
average population per telephone, 27; under-

. ground construction of electric fire alarm
sistem, 127; of electric police patrol system,
142.

Sanger, Gen. J. P., testimonial to Signal Corps
of Philippine Islands by, 107.

Scllliveigg@r, -——, discoveries in telegraphy by,

1

Scnttlé, Wash., underground construction of

electric fire alarm system, 127; of electric |

police patrol system, 142,

Semaphores, telegraphy by means of, 111.

Series circuits, of magneto substations, 37,

Signal Corps, United States, military tele-
graphic system operated by, 108; school of
mstruetion for, 106; scope of work in the
Philippines, 106; Alaskan telegraphs estab-
lishegzt))y, 107; wircless apparatus at Norton
sound, 108; cableships, 108; National Guard
Signal Corps and other organizations, 109.

Signaling apparatus (telephone), construction
of, 38; lamp signals, 47.

Signaling boxes (fire alarm), nuraber and char-
acter of, for all systems, 130; early inven-
tions and modern improvements, 135.

Smith, F. O. J., 134,

Soemering, Professor, electro-chemical tele-
graph of, 111,

South Carolina. See States and territories.

South Dakota. See States and territories.

Southern Bell Telephone and Telegraph Cow-
pany (licensee of American Telephone and
Telegraph Company), capitalization, 13.

Southern Massachusetts Telephone Company
(licensee of American Telephone and Tele-
graph Company), capitalization, 13.

Southern New England Telephone Company
(licensee of American Telephone and Tele-
graph Company), capitalization, 13.

Southwestern Telephone and Telegraph Com-
pany (licensee of American Telephone and
Telegraph Company), capitalization, 13.

Spain, telephone development in, 68, 70; tele-
phone rates, 76; long distance rates, 77,

Spark gap, as a substation protector, 39.

Speedweﬁ) iron works, Morse instrument made
at, 113.

Springfield, Mass., underground construction
of electric fire alarm system, 127; of electric
police patrol system, 142,

Starred telephone subscribers, in Stockholm,

States and territories, independcnt commereinl

telephone systens according to year of estab-
lishment, distributed by, 9; mutual systems,
10; cost of additional construction for all
systems, 17; revenue and expenses, 18, 82;
of commercial systems, 92; of mutual sys-
tems, 95; traffic shown by, 23, 80; physical
equipment and messa%es, commercial, 24;
mutual, 25; relation between telephanes,
messages, and population, 26; relation of
traffic to earnings and expenses, 29; rural
lines, 34; public exchanges, 45; general sta-
tistics for all systems, 80; for commercial sys-
tems, 90; formutual systems, 94; employees,
salaries and wages, 84; exchanges, stations,
and line construction, 86; switchboards,
power plants, and batteries, 88; general sta-
tistics of electric fire alarm systems, 130; of
electric police patrol systems, 144,

Stations, (telephone), automatic, number of,
35; private and pay distinguished, 35; wire
mileage per, 41; number of pay stations in-
gtalled in New York city, 506; number of
stations for all systems, by states and terri-
tories, 81, 88; for commereial systems, 90; for
mutual systems, 94.

Steam railroads, commercial telegraphs on,
104. : .

Steinheil, ——, discoveries in electricity by,
112.

INDEX.

Stock quotations, use of telegraphy in trans-
mitting, 104.

Stockholm, telephone development in, 68, G9;
“starred’ telephone subsceribers in, 77.

Stone, John 8., system of wireless telegraphy
established by, 120.

Storage batteries, in central offices of fire alarm
systems, 137. )

Sturgeon, ——, discoveries in telegraphy by,

Submarine cables, manufacture and laying of,
116; illustrations of, 117; apparatus for sig-
naling, 118,

Su‘})énnrine wire mileage, of telephone systems,

, 87.

Subscribers (telephone), number in given cen-
suses, 5; for a,ﬁ)systems, 80; for commercial

* systems, 90; for mutual systems, 94.

Substations, equipment, 33; mechanism of
receiverand transmitter, 37 ; protectionof, 38.

Sunset Telephone and Telegraph Company
(licensee of American Telephone and Tele-
graph Company), capitalization, 13.

Suren, M. H., fire alarm signal box improve-
ment made by, 136.

Surplus, net, from telephone operation in given
¢ensuses, .

Sweden, telephone development in, 68; tele-
phonerates, 765 long distance rates, 77; num-
ber of telephonic telegrams, 78.

Switchboards (fire alarm systems), 131, 137.

Switchboards (telephone), total number in
United States, 6, 7, 44; automatic and man-
ual, 6, 7, 44; equipment, 7, 44; geographic
distribution of, 8, 10, 45; capacity of, 45, 85,
complete apparatus, 46; lamp signals, 47; the
distributing hoard, 47; common battery eir-
cuits, 48; toll line, 48; statistics, by states
and territories, 88. .

Switzerland, telephone development in, 68, 71;
telephone rates, 76; long distance rates, 77;
number of telephonic telegrams, 78.

Syracuse, N. Y., underground construction of
electric fire alarm system, 127.

Talks. See Messages.

Tariff, effect: upon telephone service in various
states, 26.

Taylor, Moses, associsted with Field in laying
submarine cables, 116.

Telegraph systems, comparison with telephone
systems, 4, 100; general statistics for, 99:
earnings and expenses, 100; salaries and
wages, 102; wire mileage, 102; governmental
service, 106; United States Signal Corps,
107; in Philippines, 107; Alaskan serviee,
108; the Weather Bureau, 109; first line
constructed, 113; submarine, 116; wireless,
118. :

Telegraphy, methods of operation, 103; pio-
neers of, 111; discoveries and inventions in
the science of, 111; description of Morse ap-
paratus, 113; commercial developments, 114;
attempts to displace Morse apﬁz;ra.tus, 114;
Wheatstone system, 114; Buckingham sys-
tem, 115; duplex, quadruplex, and multi-

“plex, 115; experiments in insulation of cir-
cuits, 115; utilization for fire alarm pur-
oses, 134.

Telephone systems, comparison with telegraph

. systems, 4, 100; comparative summary for
given censuses, 5; in outlying districts, 5;

- classification of, 6; general statistics for,
7; by pgeographic divisions, 8; by states
and territories, 80; capitalization of incor-
porated companies, 12; revenue and expen-
ses, 16, 29, 82: distribution of stations, 22;
traffic, 26; physical equipment, 33; wire
mileage, 41; employees, salaries, and wages,
49, 84; first exchange established, 52; mes-
sage rate plan in New York city, 52; ex-
changes, stations, and line construction, 86;
switchboards, power plants, and batteries,
88; governmental service, 106; lines of
TUnited States Life-Saving Service, 110,
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Telephonic telegrams, 78,

Telephony, dominance of, 4; general statistics
of, 5; early inventors, 63; Bell’s patent, 64;
cireular letter inviting public support, 65;
first commercial lines, 65; companies organ-~
ized and their capitalization, 66; early com~

etition, 66; independent development, 67;
in foreign countries, 68.

Tennessee. See States and territories,

Texas. See States and territories.

Thermostatie fire alarm telegraph, 138.

Toledo, Ohio, underground construction of
electrie fire alarm system, 127,

Toll line switchboards, 48.

Toll messages, definition, 21; average number
per telephone, 23.

Tooker fire alarm signal boxes, 136,

Traffic (telephone), funetions of operator de-
seribed, 21; method of computing yearly
business, 21; total messages in 1902, 22;
average population per telephone station, 22;
amount of, by states and territories, 23, 80; of
commercial systems, 24; of mutual systems,
25; relation to population, 26; in urban cen-
ters, 26; messages per subscriber and per
telephone, 28; Bell and independent systems
compared, 29; relation to earnings and ex-
penses, 29; factors affecting, 30; methods
of keeping records, 30; “lond diagram:’
showing, 31, 32.

Transmitters, microphone, 5; substation, 38;
of fire alarm systems, 131, .

Trenton, N. J., underground construction of fire
alarm system, 127.

Troy, N. Y., underground construction of fire
alarm system, 127.

Trunk calfs, 21. o

Underground construction, of telephone lines,
40, 87; of fire alarm systems, 127, 130, 139;
of police patrol systems, 142.

Uni;ed Kingdom, telephone development in,
68.

United States, general statistics of telephones
in, 8, 80; of commercial systems, 9, 90; of
mutual systems, 10, 94; telephone develop-
ment in, compared with foreign countries, 68 ;
long distance rates, 77; revenue and expen-
ses of all systems, 82; of commercial systems,
92; of mutual systems, 95; employees, sala-
ries, and wages, 84; exchanges, stations, and
line construction, 86; telephone switch-
boards, power plants, and batteries, 88; un-
derground construction of fire nlarm systems,
127; of police patrol systems, 142, 144.

University of New York, Morse’s telegraph
apparatus exhibited in, 113.

Urban telephone lines, 26, 27.

Utah. See States and territories.

Vail, Profs, Henry and Alfred, pecuniary and
mechanical assistance to Professor Morse,
by, 112, 113.

Vermont. See States and territories.

Vermont Telephone and Telegraph Company
(licensee of American Telephone ahd Tele-
graph Comfmny), capitalization, 13,

Vienna, telephone development in, 68,

Virginia. See States and territories.

Valta, discovery of voltaic battery by, 111.

Waeo, Tex., underground construction of elec-
tric fire alarm system, 127,

Wages, of telephone employees, 49, 85, 102,

Waldorf-Astoria, number of telephones in, 56.

Waltham, Mass., underground construction of
electric fire alarm system, 127; of electric
police patrol system, 142,

Wa]wortg Menufacturing Comparny, 65.

Washington. See States and territories.

Washington, D. ¢, number of stations and av-
erage J)opu]ation per telephone, 27; under-
ground construction of electric fire alarm
system, 127; of electric police patrol sys-
tem, 142,
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Watson, Professor, eonstruetion of telegraph
line by, 111,
Weather Buresu, use of telegraphy in, 109;

“forecasts” and “warnings™ sent by tele-

phone, 109,

Webh, H. L., testimony of, voncerning teleph-
ony in Europe, 75, 77.

Welfare work, for telephone operators, 50.

West Virginia. See States and territories.

Western Union Telegraph Company, competi-
tion with telephone companies, 66; relation
to distriet messenger system, 103,

Westfield, Mass., underground construction of
electric fire alarm system, 127.

Wheatstone and Cooke, telegraph line estab-
lished by, 112.

Whentstone automatic telegraph transmit-
ter, 114,

. INDEX.

White Mountain Telephone Company (-
censee of American Telephone and Telegraph
Company), capitalization, 13.

Wichita, Kans., underground construction of
electrie police patrol system, 142,

Williams, Charles, jr., first telephone line built
{or, 65.

Winthrop, Mass., underground construction of
electric fire alarm system, 127.

Wire mileage, of telephone systems, 5,7, 8, 10,
34, 40, 80, 90, 94; of telegraph systems, 102.

Wire plant (of telephone systems), apparatus
forming, 33; conditions governing, 40;
wire mileage of rural lines, 40; underground,
overhead, and submarine wires, 40; miles
per system and per station, 41; telephone
cables, 42; telephone conduits, 43.

Wireless telegraphy, apparatus at Norton
sound, 108; operated by Signal Corps, 108;

@)

o

carly experiments in, by Franklin and
Morse, 118; mechanism of apparatus used
in, 119; as a factor in war, 120); schemes for
use of, in fire alarm systems, 139.

Wisconsin. See States and territories.

Wisconsin Telephone Company (licensee of
American Telephone and Telegraph Com-
pany), capitalization, 13.

Worcester, Mass., underground constructon of
clectric fire alarm systemn, 127; of electric
police patrol system, 142,

Wurtemburg, telephone rates in, 76; long dis-
tance rates, 77.

Wyoming. See States and territories,

Yonkers, N, Y., underground construction of.
electric fire alarm system, 127,

Zurich, telephone development in, 68.
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